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Developmental Effects after Inhalation
Exposure of Gravid Rabbits and Rats
to Ethylene Glycol Monoethyl Ether

by E D. Andrew* and B. D. Hardint

The effects of ethylene glycol monoethyl ether (EGEE) were determined on development in utero.
Pregnant New Zealand White rabbits were exposed: to air or 160 or 617 ppm EGEE for 7 hr/day from
1 to 18 days of gestation (dg). Virgin Wistar rats were exposed to 150 or 649 ppm EGEE or air 5 days/week
for the 3 weeks immediately preceding their breeding. Sperm-positive rats were subsequently exposed to air
or 202 or 767 ppm EGEE for 7 hr/day from 1 to 19 dg. Group sizes were 29 to 38 per concentration for
both species.

Pregestational exposure of yats had no effect on mating suecess, and there was no effect of EGEE
exposure on establishment of pregnancy in either species, Rabhits exposed to the both concentrations had
decreased food intake and depressed weight gain. Exposure-related mortality occurred in the 617 ppm
EGEE group of rabbits. The only toxic sign seen in rats was reduced weight gain after exposure to 767 ppm
EGEE. Exposure induced high embryomortality at maternal toxic concentrations in rats and rabbits,
while lower levels induced fetal growth retardation in rats but not in rabbits. Gestational exposure
increased the incidence of anomalies and variations; these were primarily of soft tissues in rabbits and of
skeleton in rats. Thus, significant evidence of terata, fetal growth retardation and embryomortality were
induced in rabbits and rats at levels that were below or similar to those that induced maternal

manifestation of toxicity. These data implicate EGEE as a teratogen,

Introduction

The alkyl ether derivatives of ethylene, diethylene
and triethylene glycol are a class of solvents with
numerous industrial and consumer applications. In
general, they are soluble in most liquids, including
water, ethers, alcohols, ketones and aliphatic hydro-
carbons. Glycols, glycol ethers, and the glycol ether
acetates are used in paints, lacquers, enamels, inks,
dyes and in liquid soaps and dry cleaning fluids. They
serve as surfactants, emulsion conditioners, degreasing
agents and as the reaction medium in chemical syn-
thesis. These chemicals are used in various extrac-
tion processes, as fixatives in perfumes, cosmetics, and
soaps, and as desiccants. The National Institute for
Occupational Safety and Health (NIOSH) estimates
that 200,000 to 2,000,000 workers are expesed occupa-
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tionally to each of at least eight separate glycols, glyco!
ethers, and ether acetates. The total number exposed
probably is less than the sum of these estimates since
some of the glycol ethers may be used interchangeably
or in combination, or more than one may he used
in a workplace.

Ethylene glycol menoethyl ether (EGEE, HO-C H,-
0-C,H;, Cellosolve, 2-ethoxyethanol; CAS: 110-80-5)
was identified as an agent of coneern for developmental
toxicity because it is a widely used representative of
this class of compounds and no reports were available on
its teratogenie potential (I) before this study was
initiated.

The limited female reproductive tract and/or develop-
mental toxicity data available for EGEE were reviewed
recently by Hardin (2). Embryotoxicity and terato-
genicity have been demonstrated in mice, rats and
rabbits following oral, inhalation or dermal exposure
to EGEE. In those species examined for fetal changes,
cardiovascular and/or skeletal defects were frequently
observed. Overall, there were clear indications of repro-
ductive and developmental toxicity including prenatal
mortality, growth retardation and teratogenicity.






